Estrogens as potential therapeutic agents in multiple sclerosis.
The disease activity of multiple sclerosis (MS) is known to be ameliorated during pregnancy, and pregnancy is also found to be protective in experimental autoimmune encephalomyelitis (EAE), an animal model of MS. Estrogen levels increase during pregnancy and basic researches have shown that estrogens have immunomodulatory effects on immune cells. The importance of estrogen in pathogenic autoimmune diseases has also been demonstrated in EAE by altering hormone levels. Mice treated with estrogen experienced significantly decreased EAE severity and delayed onset of disease as a result of neuroprotective and anti-inflammatory effects. Brain atrophy has been detected at the early stages of MS by using MRI; thus, as a neuroprotective agent, estrogen might be effective against brain atrophy. Estrogen's effects are primarily mediated by the nuclear estrogen receptor (ER), and recent studies have shown the presence of nuclear ERs on the cells involved in the immune response. There have been some reports on genetic polymorphisms of ERs in MS. In this review paper, we discuss increasing evidence that points to a link between estrogen and MS. We also analyze the therapeutic potential of estrogens in MS and review current genetic studies on ER.